BSDMS Summary Report

South Altamaha River at 1-95 near Brunswick, GA

17

Site Location:

Site I D: 17

Site Nane: Sout h Al tamaha Ri ver Brunswi ck, GA

County: G ynn/ Mel nt osh

Nearest City: Br unswi ck Cont act :
Landers, Mark. Hydrol ogist,

St at e: GA O fice of Surface Water, USGS
Nat i onal Center,

Latitude: 312015 12201 Sunrise Valley Drive, Mil
Stop 415, Reston, VA 22092.

Longi t ude: 812800 Ph. (703) 648-5977.

USGS Station ID. 2226168

Rout e Nunber: 95

Rout e d ass: Interstate Publ i cati on:

Servi ce Level: Mai nl i ne

Route Direction: South

H ghway M1 e Point:
St r eam Nane: Sout h Al tamaha River

River Mle:

Site Description:

The 1-95 crossing of the Altamaha River is located in the Southeastern tip of
Ceorgia. It was built in 1970 over a waterway whose flows are tidally

af fected but do not nornally reverse direction over the tide cycle.

This data set is for the southbound, upstream bridge. The northbound | ane
crosses on a nearly identical, parallel bridge 47 feet downstream

On January 23, 1990 a passing notorist on the southbound bridge noticed a
pronounced bunp and cal |l ed Georgia Departnent of Transportation (GDOT).

GDOT i nspected the bridge and found a 4-inch sag in the deck at pier 15.
Divers then found a |large scour hole at pier 15 and found exposed pile tips

on at least four of the 12 supporting piles. Ener gency contracts were
let to provide additional support for repairs of bents 14,15, & 16 of the
sout hbound bridge and bent 14 of the northbound bridge. |n subsequent years

addi tional repairs and counternmeasures have been nade at additional piers
on the northbound and sout hbound bri dges.

Personnel of the USGS visited the site in February, 1990 to collect detailed
channel geonetry, geophysical, and velocity data. Anal yses i ndicate that
the failure was due to a conbi nati on of |ocal scour at pier 15, and the
northward mgration of the thalweg since 1970, to a present |ocation
coinciding with pier 15.

Thi s broadly nmeandering stream has had stabl e channel boundaries according
to areal photos from 1951 to present. However, there is a neander cut-off
form ng about 2000 feet north of the bridge. The near channel banks were
about 200 feet apart at the upstream and downstream side of the potential
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meander cut-off location in 1951 and 1974 and were about 160 feet apart
in 1988. The average channel width is about 500 feet. Wen this cut-off
occurs, it could place the bridge at increased risk due to scour.

Elevation Reference

Dat um ML
MBL (ft):

Description of Reference El evation:

Bri dge repairs nay have danaged or destroyed these RPs.

RP1: BENT 15 of northbound | ane, top of base of pier, which is also the
pile cap and is near nean hi gh-water elevation, at each of it's four
corners, Elevation 4.00 ft, MSL (elevation from construction crews)

RP2: BENT 15.5, northbound | ane, top of base of pier, which is also the
pile cap and is near nean high-water elevation, at each of it's four
corners, Elevation 3.50 ft, MSL (elevation from construction crews)

RP3: handrail on upstreamend of left (North) fender. Top of handrail is
15.38 ft fromlevels run fromRP2 on 2/11/90. Tenporary staff gage
was set.

Stream Data

Dr ai nage Area 14000 Fl oodpl ain Wdth: Wde
(sq m):
Sl ope in Nat ural Levees: Little

Vicinity(ft/ft):

FI ow | mpact : Left Apparent | ncision: None

Channel Evolution Prenodified Channel Boundary: Alluvia

Arnori ng: None Banks Tree Cover: Medium

Debris Frequency: None Si nuosi ty: Si nuous

Debris Effect: None Br ai di ng: None

Stream Si ze: W de Anabr anchi ng: None

FI ow Habi t: Per enni al Bar s: I rregul ar

Bed Material: Sand Stream Wdt h Equi wi dt h
Variability:

Val l ey Setting: Low

Roughness Data
Manni ng's n Val ues

Left Overbank Channel Ri ght Overbank
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Hi gh: 0.15 0.031 0. 15

Typi cal 0.1 0.03 0.1

Low: 0.08 0. 029 0.08

Bed Material

Measur enment D95 D84 Db0 D16 )

Nunber Yr Mo Dy Sampler (nm) (nmm) (mm) (mm) SP Shape Cohesion

1 1991 6 25 BWMH53 us 4.1 2.5 1 0.55 2.65 Non- Cohesi ve
2 1991 6 25 BM+53 ds 2.55 1.2 0.64 0.33 2.65 Non- Cohesi ve

Bed Material Comrents

Measur enent No: 1

Two bed-nmaterial sanples collected on 6/25/90 are both five-sanple
conposites fromthe channel. Sanple 1 was taken 1000 feet upstream from
the bridge. Sanple 2 was taken 500 feet downstream fromthe bridge.

Measur enent No: 2

Two bed-nmaterial sanples collected on 6/25/90 are both five-sanple
conposites fromthe channel. Sanple 1 was taken 1000 feet upstream from
the bridge. Sanple 2 was taken 500 feet downstream fromthe bridge.

Bridge Data

Structure No: 127- 00405- 04435N
Length(ft): 1765

Wdth(ft): 40

Nunber of Spans: 8

Vertical Configuration: Horizontal
Low Chord Elev (ft): 32.3
Upper Chord Elev (ft): 46. 91
Overtopping Elev (ft): 30

Skew (degrees): 19.7

Cui de Banks: None
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Waterway Cl assification: Min
Year Built: 1970

Avg Daily Traffic: 12300

Pl ans on File: Yes

Parall el Bridges Yes

Upst r eani Downstream Upstream

Conti nuous Abutnent: Yes
Di stance Between Centerlines: 88

Di st ance Between Pi er Faces: 47

Bri dge Description:

This is the upstream southbound | ane bridge of 1-95.  The northbound | ane
is parallel and is about 80 feet downstream The bridge has fenders between
piers 13 and 14. These are supported by driven colums that al so have |oca
scour associated with them The bridge deck is over 40 ft above the water
surface. The bridge is skewed 20 degrees to flow, but piers are nearly
parallel to the flow. There are actually 25 spans, but the BSDM5S will only
accept 21 at nost. The main span is a three-span continuous steel girder

wi th maxi nrum span length of 154 feet. |In the Edit>Site>Pier> section, piers
that are alike are listed under the sane pier ID. Piers that had scour data
(11,12,13) are identified separately.

Abutment Data

Left Station: 1765

Ri ght Station: 0
Left Skew (deg): 20
Ri ght Skew (deg) 20

Left Abutnment Length (ft): 45
Ri ght Abutment Length (ft) 45
Left Abutnent to Channel Bank (ft): 540

Ri ght Abutment to Channel Bank (ft): 520

Left Abutnent Protection:
Ri ght Abutnent Protection

Contracted Openi ng Type: 11
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Enbanknent Skew (deg): 19.7

Enbanknent Sl ope (ft/ft): 2.5

Abut nent Sl ope (ft/ft) 2.5
W ngwal | s: No
W ngwal | Angl e (deg): 0
Pier Data
Bri dge Pile
Pier ID station(ft) Alignment H ghway Station PierType # O Piles Spacing(ft)
11 633 20 0 G oup 12 0
12 694 20 0 G oup 12 0
13 805 20 0 G oup 20 0
14 948 20 0 G oup 20 0
15 1058 20 0 G oup 20 0
2-5 0 0 0 G oup 2 0
6, 20 0 0 0 G oup 10 0
Pi er

Pier ID Wdth(ft) Pier Shape Shape Factor Length(ft) Protection Foundation

11 4 Squar e 32.5 NONE Piles
12 4 Squar e 35.5 None Piles
13 6 Squar e 35.5 None Piles
14 6 Squar e 35.5 None Piles
15 4 Squar e 35.5 None Piles
2-5 3 Squar e 27.5 None Piles
6, 20 4 Squar e 31 None Piles
Top Bott om Foot or Pile Pile Tip
Pier ID FElevation(ft) Elevation(ft) Cap Wdth(ft) Cap Shape FElevation(ft)
11 4. 25 -1.5 8.5 Squar e
12 3.92 -1.5 8.7 Squar e -46
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13 4. 25 -1.5 11 Squar e -50

14 4.5 -1.5 11 Squar e -55

15 3.92 -1.5 8.7 Squar e -48
2-5 27. 7 31 4.5 Squar e -69
6, 20 3.5 -1.5 8.5 Squar e

Pi er Description

Pier 1D 11

Pile cap is near high-tide elevation, so piles nmake effective width for
scour. Six pairs of 2x2 ft concrete piles are angled 10 deg. fromvertical.
The piles are spaced about 5 ft apart, cl to cl (3 ft clearance) at pile cap,
per pendi cul ar to flow

Pier ID 12

Pile cap is near high-tide elevation, so piles make effective width for
scour. Six pairs of 2x2 ft concrete piles are driven vertically and spaced 5
ft apart, cl to cl (3 ft clearance), perpendicular to flow

Pier ID 13

Pile cap is near high-tide elevation, so piles nmake effective width for
scour. Six triplets and 2 pairs of 2x2 ft conc. piles are driven vertically.
Triplets are spaced 3.7 ft apart, cl to cl (1.7 ft clearance), perpendicular
to flow. The total nunber of piles is 22.

Pier ID 14

Pile cap is near high-tide elevation, so piles make effective width for
scour. Eight triplets of 2x2 ft conc. piers are driven vertically and spaced
3.7 ft apart, cl tocl (1.7 ft clearance), perpendicular to flow The total
nunberof piles is 24.

Pier 1D 15

Pile cap is near high-tide elevation, so piles nmake effective width for
scour. Six pairs of 2x2 ft concrete piles are driven vertically and spaced 5
ft apart, cl tocl (3 ft clearance), perpendicular to flow.
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Pier ID 2-5

The geonetries noted for this 'Pier' are for piers 2,3,4,5, and 21,22,23 & 24.
These piers are not skewed to the bridge, and are skewed to the flow. They
are overbank piers. The piles are 3 x 3 ft concrete squares, and are capped
at the bridge-deck support, with no ground-line pile cap.

Pier 1D 6, 20

Ceonetries noted for this pier id are for piers 6,6.5, & 15.5to 20. Piles
are angled out 10 deg. fromvertical. Five pairs of 2x2 ft conc. piles are
spaced 5 ft apart, centerline to centerline (3 ft clearance) at cap, perpen-
dicular to flow. The piles nake effective pier width for purposes of scour.

Pier Scour Data

Pier ID Dat e Ti me USOr DS
11 2/ 12/ 90 14: 45 Upst ream
11 2/ 12/ 90 17: 05 Upst ream
12 2/ 12/ 90 13: 00 Upst ream
12 2/ 12/ 90 14: 45 Upst ream
12 2/ 12/ 90 17: 05 Upst ream
13 2/ 12/ 90 13: 00 Upst ream
13 2/ 12/ 90 14: 45 Upst ream
13 2/ 12/ 90 17: 05 Upst ream
Pier Scour Accuracy Side Slope TopWdth Apprch Apprch Effective Skew to
ID Depth (ft) (ft/ft) (ft) Vel (ft/s) Depth(ft) Pier Wdth Fl owdeg)
11 7 0. 25 3.8 62 1.9 18.7 4 0
11 6.6 0. 25 3.4 58 1.7 18.1 4 0
12 4 0. 25 6.7 65 1.8 23.2 4 0
12 4.7 0. 25 5 73 2.3 20.9 4 0
12 5.5 0. 25 4.5 68 2.3 20.2 4 0
13 3.9 0. 25 6.2 87 1.7 26.4 6 0
13 4.8 0. 25 5.8 78 2.15 24.8 6 0
13 5.2 0. 25 5.2 83 2.23 23.1 6 0
Sedi nent Bed Trough Crest Debri s
PierlD Transport Mat eri al BedForm  (ft) (ft) Sigma Effects
11 Li ve- bed Non- cohesi ve Unknown 2.1 I nsignificant
11 Li ve- bed Non- cohesi ve Unknown 2.1 I nsi gni fi cant
12 Li ve- bed Non- cohesi ve Unknown 2.1 I nsignificant
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12 Li ve- bed Non- cohesi ve Unknown 2.1 I nsignificant
12 Li ve- bed Non- cohesi ve Unknown 2.1 I nsignificant
13 Li ve- bed Non- cohesi ve Unknown 2.1 I nsignificant
13 Li ve- bed Non- cohesi ve Unknown 2.1 I nsignificant
13 Li ve- bed Non- cohesi ve Unknown 2.1 I nsignificant
PierlD D95 (nm) D84 (nm) D50 (nm) D16 (nm)

11 4.1 2.45 1 0.55

11 4.1 2.45 1 0.55

12 4.1 2.45 1 0.55

12 4.1 2.45 1 0.55

12 4.1 2.45 1 0.55

13 4.1 2.45 1 0.55

13 4.1 2.45 1 0.55

13 4.1 2.45 1 0.55

Pi er Scour Comments

Pier ID 11 Tine: 14:45 US/ Ds: Upstream

Measurenent nmade fromboat. Depth computed as ws - ref. elev. at hole.

Vel ocity was neasured at 15:09 at pier. Scour-hole cl offset frompier cl by
10 ft. Channel did have live-bed nmat. entering scour hole, however at snall
rate of transport. Two 2x2 ft conc. piles have an eff. width of 4 ft.

Pier ID 11 Time: 17:05 US/ DS: Upst ream

Measur enent made from boat. Two 2x2 ft square concrete piles have effective
width of 4 feet. Channel was |live-bed, but no |arge transport was ongoi ng.
Vel ocity was nmeasured at pier at 17:34. Flow depth conmputed as water-surface
el evation minus reference el evation at scour holes.

Pier ID 12 Time: 13:00 US/ DS: Upst ream
Channel geonetry neasurenents were nade by fathoneter fromboats. Velocities
neasured real -tinme at pier. Flow depth conputed as water surface m nus

reference el evation at scour hole. Two 2x2 ft concrete piles give an
effective pier width of 4 ft.
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Pier ID 12 Time: 14:45 US/ DS: Upst ream

Channel geonetry neasurenents were nade by fathonmeter fromboats. Velocities
nmeasured real -time at pier. Flow depth conputed as water surface m nus
reference el evation at scour hole. Two 2x2 ft concrete piles give an
effective pier width of 4 ft.

Pier ID 12 Tine: 17:05 US/ DS: Upstream

Channel geonetry neasurenents were nade by fathoneter fromboats. Velocities
neasured real -tinme at pier. Flow depth conputed as water surface m nus
reference el evation at scour hole. Two 2x2 ft concrete piles give an
effective pier width of 4 ft.

Pier ID 13 Tine: 13:00 US/ DS: Upstream

Channel geonetry neasurenents were nade by fathonmeter fromboats. Velocities
neasured real -time at pier. Flow depth conputed as water surface m nus
reference el evation at scour hole. Three 2x2 ft concrete piles give an
effective pier width of 6 ft.

Pier ID 13 Time: 14:45 US/ DS: Upst ream

Channel geonetry neasurenents were nade by fathonmeter fromboats. Velocities
nmeasured real -time at pier. Flow depth conputed as water surface m nus
reference el evation at scour hole. Three 2x2 ft concrete piles give an
effective pier width of 6 ft.

Pier ID 13 Time: 17:05 US/ DS: Upst ream

Channel geonetry neasurenents were nade by fathone

Abutment Scour

ContractionScour
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Stage and Discharge Data

Peak Di scharge Fl ow Peak Stage Stage \ater Ret ur n
year m dy hr m (cfs) Qacc year no dy hr ni (ft) Tenmp (O Period(yr)
Hydrograph
Hydr ogr aph Di schar ge
Nunber Year Month Day Hr M n Sec Stage(ft) (cfs)
1 1990 2 12 14 0 0 1.85
1990 2 12 10 0 0 4.4
1 1990 2 12 10 30 0 4.45
1 1990 2 12 11 0 0 4.3
1 1990 2 12 11 30 0 4.05
1 1990 2 12 12 0 0 3.8
1 1990 2 12 12 30 0 3.3
1 1990 2 12 9 30 0 4.15
1 1990 2 12 13 30 0 2.35
1 1990 2 12 18 0 0 -1.95
1 1990 2 12 14 30 0 1.3
1 1990 2 12 15 0 0 0. 85
1 1990 2 12 15 30 0 0.5
1 1990 2 12 16 0 0 -0.1
1 1990 2 12 16 30 0 -0.8
1 1990 2 12 17 0 0 -1.5
1 1990 2 12 17 30 0 -1.75
1 1990 2 12 13 0 0 2.8
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Supporting Files
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